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imMi] s i -c-o-H-fti^iij^, m^tiiitf:^t. B (^Jx^;*) -g- 
[«#^3] S i -C-O-H-ffc-^i^i:, Hg i:S:HlS;?fxtf»tc^t?>^^ 

7 ] ttttB^S5tt:tf:;^« A r T-feS r a 6 {CBH 

*) c (^js) i:, Hg o t^^tim^immt^ t^coum. Rzf. c-o 
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[W^aiO] itfSHS i -C-O-H-ft-^^tt, TEOST'feSri:?:^^ 

1 1 ] mm^mm<ii± iz rmmmm ^m^v. mrmmmm± iz 
1 oa>\,^•rtlt,■^-'^zmm<Dmmmmm<Dm^s,:^m, 

mi 1 <^^^-rtii}^-izmm<ommm»m<nm^M, 

[«*«i3] mmmmmtii±izmmm^mBm%:mmvr^^. mmmm 
mmiz-!f-7iyym^mmv. 
mm^-^iyymcDmmizi)--^ vt;jf~jvmmm^mm.h. 
i/z/m(D \Hmiz^mm^m&3S,3^. 

mi z<D\,^riM)^-izmm<Dmmmmmcomm:sm. 

mmm i o^mm'mi:. mm^-7iy>ma>mmizm^^nt^mm i <Dmmmi}^m 
m:smizjLy^yif-t^:^tiz^*)mm-t^zti:!^m}it^m^mi aizmm 
imMi5] titjm^mmi^±izmmm^mmm^m^Lt^^. mmmm 
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im^miei mmm ^mmm 5: m-m^. mm mmmm± izitj^- mmm 

BufB5^^>Ai;. mmnmmnm^^^mt.(om\z^^i,. m^^yA\z^m 
mmK!^:My.<DmM^mmmizmt^-^^:r.t^!i^WLii-t^mMi nzmm 

W:<)^o|^ffi^BT'^ffc$-feS3a$:i^^i:-t-^«#«l 7 fciB«®^*#:»it$IM 

[»#^2 1] trflSS/^S:tfXlj:. S i -C-0-Hft^ifei:H2 . Si- 
C-O-H^fb^ife^Hg hOg > S i -C-O-Hffc'&ife^Hg A r . Si- 
C-O-H^fb^ife^Hg ^He. S i -C-0-H>fb^^^H2 hO^ A r . 
S i -C-O-H^b^^^Hg ^He. S i - C - O - H^b^%^ O 

^ S i -C-0-H>fb^%^H2 Oi: A r . S i - C - O - H^b-^fe ^ Hg O ^ 
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[0 0 0 1] 
[0 0 0 2] 

[fie^Kt^siBi 

*ftTv^^. ^t\.\zm^\^mmm(DmmmM%m±\.x\^^. ^hx. :r.(Dmm 
mi-^nx\i^^. 

[0 0 0 3] 

So 

®S i OFIK 

SiOFKti. F$:-g'^eH/S:;?^X$:«V^T. S i O 2 cfKZ) S i - O^^OD- 
«P^s i -F^-^tcftgit- sr ^lcj:U?^^^ti. ^cDJtilS^ti. IgcfJcDFcD 
iSR A^ifMf S o n T *MJC -5 . 
[0 0 0 4] 



l^»^*eS^]^(Z)f^Se9:&t;<D^LT, ©SiOFM 
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emicondoctor Word 1996^2B#. p82 #Bg) « ^(D 
*T-3^^S*^Mm$tlTVN^fe(0(^ 1 OJC. MMiST^lLX^X. S i . 
. A r. S i . SrMVAT. WSgft XvC V Dffi (HDPCVD^) 

S i OFKS:?^^f 3 tifc S i O FKcOib^ 

3. 1-4. 0 (M(=fi<DFigstcj;yM^-5) Tfetj. ^^mmmmm 

[0 0 0 5] 

S i OFMtCit^T/jN$V%mm^ (3. 0«T) fem-r/ffiii^M^ LT. 
[0 0 0 6] 

[igi] 













"2.T ' 


420 
400* 


^ fUSemicondoctor World 




^ fljS emicondoctor World 
1996^2>g^p90 




1. 9 


400 


^ fySemicondoctor World 
1996^2^-^ p9l 



[0 0 0 7] 
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[0 0 0 8] 

±fBbfcSffi«, IglCD^^TfeS, S i -C-0-H^fc-&#)i:, ^YbffiTifX 
{cj:y. B (jjx-i;^) c (^^) i:. Hg O i: $:^t?JKS:SEj^^^t:_h(C0^ 

[0 0 0 9] 

#:JiJCJ^^-rS^10XSi:, toiBKS:T--;i'LTKa«fi{C#*tlSC-0- 
[0 0 10] 

[0011] 
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6 <Dmmizmm<Dmmmm!R(Dmf&:^mi,c^-o xm»:-t^. 

[0 0 1 2] 
[0 0 13] 

tfett. mi o(D^mr-$>^. wibs i -c-o-H-ft-^^itt, TEost?fe 

S d i: 1 ®»^*^ p>^ 9 ®l6?a®^^•rl^*^-^cffi«©®ra^^ei»]K 

[0 0 14] 

[0 0 15] 
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® Ifi^MA'CB^* ^ ti S SSfcM* e^itc X .y ^ > t- s ;! i: {c J; t; j^^-r S r t S: 

[0 0 1 6] 
[0 0 17] 

l|l7®»^T'fe-5, tagS5^^>yl{cSf53!/ 
[0 0 18] 
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[0 0 19] 

ifc{±, m2 0(D^mx'$>?>. mmmm^mit. mm^mmm^m. Rxfrnm 

Sfctt, KD^WT'^S, »iriBSJS5!f::^tt, S i -C-O-H-fb^igjilH 
2, S i -C-O-H-fb-^Ji/ilHg tOg , S i -C-0-H'ft;-&#(i:H2 i:A 
r, S i -C-0-H'ft;-^2i(i:H2 tHe, S i - C - O - H-ft^ifei: i: O 
2 ilAr, S i -C-0-H-ffc-^!fei:H2 ^©2 tHe. Sl-C-O-H-ffc^ 
#fi:H2 O, S i -C-0-H-ffc-&Jgji:H2 OtA r, S i - C - O - H-ffc-^^/ 

iiHg oi:He6D^^■rt^*^— -e^sr -sfgi 7®^qs*>e.||2 o® 

[0 0 2 0] 

II22®^^T'*S. Ili®58^36^e,mi ewie^wv^-ftiA^— ICfH 

1^2 3 ©^^T'*^, ^1 7®9§W;!)^e>^2 1 (Z)fSq!®V^■r^l*^— JC 

[0 0 2 1] 
[#ffl] 

*l§^5fC'^S»^«ifi^]K®?^^*ffi{Cj:;ntf, SI (c) \^m^-t^^r>\Z^ 
S i -C-O-Hfti^igji:, O2 i:. Bg Hg i: S:SJS;!f>^t|'lc-^tf::^9XV'ft 

feKEtfjfcii, B (ds-?*) . c (,m.m . ;5:tjfH2 o*^-^*tis. 

> 01 (d) tcM^-rSi-^lC, 3CD1K?:0 mm >'^Xv$:fl§V%TT--;i' 
^«®#?LttS:*-^SS i O2 KS:?^fiK-r-Sri:*^T'^S„ B 
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[0 0 2 2] 

^fe. *S%W#t*, S i -C-O-H-ft-a-ifei:, il5:HfS7tf>^ 
tt» tc#tr :;'5Xv■ft^6<r^tB^:g^$:«v^T C - o - HtK U V- $:-g-tf IKS: 

tfitC-^ttlSC-O-HjKy V-*^ O (mm) >^9XvlCj:y^it:bTIK^1^{C 
[0 0 2 3] 

3 (c) lcM:mt- €><ke>{c, C-0-H;KU v-$:-^t/IK®j^j^i:, O (Kfg) 
[0 0 2 4] 

*<#iS:J^^S3 4^T^^^<. v^S-^ J: U ^ y, 

:*C^4'(Z)*:J)-&PR«b^<:&S. ^i"^, 02 (a) , 03 (a) , 07 (d) 
. 2S:yf0 9 (d) {CM^f S :itie>©#?L'fS Sr^-^-g. S i MtCpiSf b 

. H (*^) :/9Xv^!iaS:ff Z1^^^CJ: y^ES^aoD S i -OS@-&tf®;5f> 

oSrls&^cii:*^^?^^^ 3Efc. 02 (d) , StZfrne (a) izm^-T&^olz, 
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[0 0 2 5] 

zcDmm^mizj:^). mi oizmm'r^^z>iz. io<^)^-v>AtcfcvxT. 
"^x^jt^m^^^M&t. r:^-j\yti^^mzm^)Mvnoz.t.iif^T^^. w 

01O^CfcV^T. lf)^^T 2(DmiZltRm^y^ (Hg . TEOS, A 

r) if^^^yAizmA^ti^t^^izmmmm&ti^^M^ti. ^^x^it^^M 

[0 0 2 6] 

(C^tIigL^T'5:ii:;^)^T$^o BPt>. SllJC^Sl^^T. ^MT 1 ;^)^ T 2 OD^JC 
JiSJES:O^X (Hg , TEOS. O2 . Ar) ti^^^ yAlzmA^tl^ L t^lZ-m 

ti'hT s(Dm\zit. ^mi&n&ff^wtn^nx\f^^^^yAizo^ (D^i^mx^ti 
, O2 (D'y^x^mmM.^irz^\^^xy:=•-Jv^^ft)n^. 

[0 0 2 7] 

r^^jc. mmii^mvt^iy^^. ^9tm<DmM(DmmlZ'^\^^xmm^^o 
( 1 ) :^mm(Dmm<Dmm\z^^mmmmm(Dmm:&m<D'D\^^x(Dmmo 
(a) mi <Dmm(Dmm 

01 (a) ~ (d) . Rtfm2<D (a) ~ (d) 1 (Z)^S6(^?^M^fi?a 

[0 0 2 8] 

t.'f. mi (a) tC^t-J:-5tC. e/U 3>S«1 0 IJitCB P SG (boro 
phosphosilicate glass) 1^102 'kl^^'t^o ^ LT, 
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BPSGKl 0 2±{zr)V^^^2^m^j^^^. ^tlS:A'^-->^XTT;i/^ 
-^ASa^Sl 0 3 StJ^^-T^o z:(^J:-9lc?^^$tifei/U n^Sffil 0 1. B 
PSGMl 02. RXf. r)V^:=~^2^mmmi 03{CJ:U. ^mmt^l 04ffim 

[0 0 2 9] 

^k^iz. mi (b) Km-r^vlz. «?^^#:i o 4co_hJcs i Ml o 5 ( 

rmmmm:) ^m^^^o ^ods i mi o st^, >^5^xvcvDffi(cj:y?^ 

^li 1 0 0 0 AT**-5o 

^v^T. HI (c) \z^^^o\z^ SiOgMios iT^mmW) CD_htC, 
MjS;^)^5 0 0 0 AT'fe^. B (/Jn'^^) ^;ff(DS i Ml 0 6 '^mm.'t^. B 
-^*®S 102^106^^. TEOS (Tetra-Ethl-Or 
tho-Silicate). ^2^6^ *^2^ RtKA r (Z)#H^ctr{Cfc V^T. 
i/U n>»>Ki 0 1 $: 1 0 or;tc^^b?&;b^e. MMiS:;^>^13. 5 6MHzT-^ 
SRFSjEh?:PPiflIb, T o r r COTT. CVDffi at^fi^^ffi^SS) 

\Z^^)m^'^n^. rc?)J:-5JcLTJ^^$tlfcB (/Jx^^) ^^tODSiO^Ml 
0 6<Z)ffiPtijc{i. BcDflBJC. C . S:tKOHa;^^'^^^tlTV^-g,„ - 

TEOS;«)^30sccm. B^Hg^^SOsccm 
, :6'^9 0 s c c A r 9 0 0 s c c m7?^-5o 
[0 0 3 0] 

?>c^jc, mi (d) (c^-tcfcotc, B (tJxi^*) -g**o:)S i O2 Ki 0 etc^d" 

^m<Ds i 02 Ki 0 6(dm4jt% c {mm) . 's.nonm-fs^^^tx. 

0 6 Ji#?LttS:*-r^B ^*(Z)S i Kl 0 7 ^^-g>„ 

[0 0 3 1] 

^V^T. m2 (a) tC^f J:e)tC, #?Ltt^^t-'5B (t^i^*) S i O 
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-So 

1 O2 Hi 0 7(0_t(C. S i O2 J^l 0 8 r(Z)S i O2 Kl 0 8;i 

^<DK-t^f^mm^&^. ^(Dfc^l^^ SiO2)Sl0 8ti, SSKrffiSr^f -5 S i 

02 K^^So 

[0 0 3 2] 

^V>T. 02 (c) lZ.m'tJ:oK. S i O2 1 0 8 

^a^fc-rso $fefc?^^^ti;ts iOg iKi 0 5 (T«*fi^iS) (D—m 

. JkZf. #?LS$:*t-SB ^m<DS iO^mi 0 7(D-mi^'^:r.y^y 

0 3 8i±izmm^tirc,s i 02 iKi 0 ^^izm^^tix h^i:>t^\^^mmiz 

[0 0 3 3] 

m^^x. 02 (d) iz^-t^oiz. ^Mit^tirzLmm±iz^ 3102^109 

(:^y^*-^fii^ffi) ^mm-t^o 3<Z)S i O2 1^1 0 9li. :/^XvC VD^JC j: 
y^^^^tl. bTS i ^N2 0$:fflv^^. ^ICOSiOgj^lOG 

ODM^id:l 0 0 OAX$>^^ 

&s±(D^oizmm^nr:LS mi 0 b (rmmmm) . los. 109 ( 

:^^^-mmm) . &ry#7Lf45:*t--&B (/Jn^:;^) -g-^ODS i O2 IKl 0 

?^^$tlfc3i:(C:fe^„ fJ^t)-^. B (/Jx^:?^) ^*CDS i O2 ai 0 7;6'!#?L 
tt&*bT^y. •^cZ)tti^«*ti2. 0 — 3, 0^;&*J. rtili^JLffiS:*^^ 
V^ilSCDS 1 O2 K(^J±i^«^4. 0 <fc U tJ/J^^^.^>(itT'fe^„ #?Lffi$:* 
■rSB -g-^tCDS i O2 i^l 0 7C0J:S|5tCii^(DS i Ml 0 

^^tlT^.^^fcA^). B -g-^cDS i Og Kl 0 7CDrtS|5^C7K4^'*^«At- 
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^(D^m<:itti^X^^^o MIZ^ SiOgKlOS. 1 0 8. 1 0 9 . S.tJ^#?L 

ffi&^-t^B (Tjx'i/fg) -g-^cDs io^ iffil 0 1 itmmmmmctb^rmmiiib^ 

[0 0 3 4] 

(b) mzco^JgcD?^^ 

H3(0 (a) — (d) . m^CO (a) — ( d ) . 0 5 OD (a) — (d) . RZf 
[0 0 3 5] 

^i*. 0 3 (a) JC^t-J:oJC. S>U n>a«2 0 IJtlCB P S G (boro 
phosphosilicate glass)]i^202 ^?^^L/. ^CO_hJCT 

0 0 0 AODS i M2 0 5 (T^fSfeg^K) ^^m^^o Z(DSiO^m20b 
[0 0 3 6] 

^V\T. 0 3 (c) iZ^-t^OlZ. Si 02)^20 5 (T:*;Sei^]K) OJltC. 
^mif^S 0 0 0 AT*fe-5. B (7js»^^) -g';t<Z)S i O2 ^2 0 6 ^r^^J^^t^o B 
(^^m) ^^<DS iO2l^206li. TEOS (Tetra-Ethl-Or 
tho-Silicate). BgHg. O2. RXfA r (^)#H^»fJtC VaT> 
S>y zr>«>K2 0 1 ^ 1 0 OTCtC^^L:^*^^, MMgi:^U3. 5 6MHzT*fe 
SRFSffi^. MiSiSO^M 0 OKHzT*fe-g>RF«flE$:B?*b. ffi*;^)^ 1 T o r 
r(DTT% CVDffi ab^fif^^ffl^gSSS) lZj:Vm^^tl^o :i<D^o\ZhXm^ 
^^tlt^B (jJn^^) ^*C^)S i O2 a2 0 ecDji^tfiJClj:. B(Dmz. C 

[0 0 3 7] 
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ms (d) izm-t^^iz. B (:ii^^m) ^m<D s i o eizM 

i/u =i>s«2 0 1 s:4 0 oicjc^iaui'c^, o mm) :^^xv^afa$:^f 

. >S:O^OHS*^. O (^^) ^^X^tpcDom'f'tRmL. CO2 . S:tK 

6c5DK*T% c (K*) , &zfoHmff^^^tix\.^rc.mi»iz^mt'^m^^tiSo 

rtltCj:y. B (/Jni^^^) -g-^C^S i O2 1^2 0 6(i#5LffiS:;gt-^B (/Js*^* 
) -^^iDS i O2 ^2 0 7 
[0 0 3 8] 

^fe^lC. 04 (b) jC^t-Jc^JC, 8 102^2 0 5 (T:BtlSiBS]K) > RXf^ 
JLtt&^f ^B -g-^c^^S i O2 ]K2 0 7 S:7\-^-->^{Cj: t;^?Lb 

. ^5^^V^'>^S2 0 8 ^^^t-^c Z,(D^^iy>m2 0 8{t. SiO2]^2 0 50[) 
TSP^C^^^tlTVN^r;!/^— ^ABB^M2 0 3 *'T?®CTV^^. 
[0 0 3 9] 

^^^T. EI4 (c) lZm^^z)lZ^ #?Ltt^*-t-5B (jjx^ig) -§-^(7) S i O 
2 K 2 0 7 CO Jigp. RXf^ ^*V^>>^2 0 SODffliaJ^TSISJCS i O2 K2 0 9 ( 
miCDSe^M) ^?^^f^o ZICDS i O2 K2 0 9 li, >^^XvCVDffi (>fti^ 

2M2 0 9tCJ;y. ^r-^^iyym2 0 8(Dl^mizmi^7L^ti^Cuit)K 

s:*-r^B (ji-^^m) ^m(Ds i 02 IK2 0 i(D\Hmzmmi't^(D^m<^:!:.tf)^ 

[0 0 4 0] 

rk^iz. 04 (d) ic^i-j;e)Jc. Si 02)^2 0 9 (|g 1 c;DJ|fi^ffi) SrM:*' 



ffilE#^ 11-3059973 



11-083180 



m^^X. 05 (a) JC^f<fce)tC. ^ve/>S2 0 8C5!)rtgP. Rtf^ #7LffiS: 
*f -g-WOS i Og 1^2 0 7(D_hg|5(CC ^v^K2 1 0 

f^o t5rvi/>^2 0 8(Z)p^g|5JC?^J^$tl^Cu;)l^y:^^i^2 1 Oli, CugB^li: 

[0 0 4 1 ] 

r^^^c. S5 (b) iz^^^-oiz. #7Ltt$:*'t'5B -g-^coSiO 
2 ]S2 0 7C0_hSlStC?|^^$tlfcCu^^y*K2 10?:, CM PffitC J: ^ 

^v^T, 05 (c) iz^^^viz^ ^^iy>m2 0 s±mizAV^:^^;vm(D 

T iNim2 1 l^mm-t^. CltlJCjcy, ^Vi/>S2 O 8O|^SP0DCu5b't, ^ 
[0 0 4 2] 

r^^JC. 05 (d) lZm't^Z>lZ. ^'N"^- — >^*{CJ: ^VS>>?t2 0 8(Z> 
-hSPtC^^$n;tT i N]^2 11a &3SbT, ffi(Z)g|S^fC?^^$ ti:^ T i NK2 

1 1 i&:i:vy^>^bT|^*f 

^VNT, 0 6tC^-r J:e)tC, B (4x^*) -g-^ODS i O2 1^2 0 7^tt5T i N 
1^2 1 1 aCDJhgPJC, 3 102^212 (*/^'-^ffiii^K) $:?^^t--5o rcDSi 

02 1K2 1 2{^:f^x^cvDmiz^vm^^ti. ^m^y^^LXS i 

[0 0 4 3] 

mmmmmti^mm^nr=.z.t.iz:/:i^^o -r^^fc-^. b (jJn^^) -^-^008102^ 

2 0 7;6^#?LttS:;tLTV^S;^^^). ^(^)ifc^«^ti®«CZ) B-g-^CO S i O2 K ( 
BSGK) <fcy*;/h^<>&S. ^JLttSr^-r-SB {>Jx^^) ^^(DSiO 

2 ffi2 0 7C7)_tffl5(camcZ)S i O2 K2 1 2 3?)^?^^$ tlT 

^Jl^^m-t^ S i O2 ]K2 0 7CD|:^S[S{C7K4^>6^«A^'5CD$:l5&<^r 
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[0 0 4 4] 

(c) msommcDj^m 

07CD (a) — (d) , mS(D (a) — (d) . RXJ^m9(D ( a ) — ( d ) 
[0 0 4 5] 

S7 (a) JCB^^J:e)(C. ^llzi>S=E3 0 l_hJCBPSG (b o r o 
phosphosilicate glass)]K302 iiW^WLV. ^(DAiXzy 

m^^x. mi (b) jc^-rjc-^jc. t^i/^-^aib^ms o 3<D_htcs i 

K3 0 5 (TflSiffil^K) ^m^^^. :i<3DS i M3 0 5ii:/^XvCVD^ 
[0 0 4 6] 

r^^Jc. 0 7 (c) iz^irj:olz^ SiOgKsos (TffiSfi^M) coJtfc, 

#?LttS:^t-^ S i O2 K3 0 6 Sr^g^-r-^. :i(D^^ii^mt^ S i K3 
0 6li. i/U 3>S>K3 0 1 $:3 5 Or^C^^L. 1 0(D^o\cm^^ 

^^b•t^:/^XvS:fflV^^:l^^C<fc y?^^$:n.-5o HI 0 tfiCD^MT 1 >^^?>T 2 
c^)raT*ti, TEOS^H2 C0#H^*JCS3VNT'/^XV;b^fg^U. :/^XvCV 
D at;^6!r^ffl^;g^) 0D:;?^n-fe::^;^^ifffctV'5o ^<Di:^coBEi7ti 1 . OTor 
rV&^^ :i(Dt^m^^tlSm^lZltt. C-O-H/KU V-;^^#S5r^*tl-5h 

3(D^T'liy^Xv:^^5il*i±t'. O2 c^#H^t^^^cfev^TT--;l/;0qffctl-5o 
rcDi:^(DBE:^;iiO. ITorrTfe-^o rcOT — -;i/lC J: y , ^MT lii)^'^T 
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m^-t^izm<^^:it.tim^h\^^. 

[0 0 4 7] 

Jg^JlC?)^:^^. TEOS. H2 . 5:tJtAr(D#H^tfi{CfeW-5:/^XvCVD 
S i O2 K3 0 6;^)^^^$tl^o 

ii. MMS5[;^^l3. 5 6MH z (Dfec?)^, MM85[;^)U 0 OKHz(Z)tJ0^)$:Mv^T 
fey. /\°t7'-(i^tl-€;tX3 0 OW^ 5 0W'X?$>§o ^LT. 01OtCfeVATTl 
= 5#. T2=10#. T3-15#T-fe^o 
[0 0 4 8] 

r^C^JC. H7 (d) JC^i-J:e)tC. #?Lffi?::#t*'&S i O2 1S3 0 6lC*fbT 

^V^T. S8 (a) iZ^^^olZ^ S i O 2 ]K 3 0 5 (T:*l^^]i^) . S:tK# 
?Lffi$:*-rs S i O2 K3 0 6 — >^*{cj: yg§7LL. ^T>>>S3 0 7 

^^^-r-So r(Z)^VS/>jS3 0 7ii. S i O2 M3 0 5(>DT8l5^C?g^$tlTV^ 
^r;\y^-^2>.mmm3 O 3 ^T-®CTV^-5o 
[0 0 4 9] 

r^^Jc, ms (b) iczR-r Jc-iJc. #7Lffi^;t-r^ s i O2 K3 0 6(Z)±a5. 

^^-yyms 0 KDmmtrmiZ. /'^U-V^^;i/Mc3DTiNK3 0 8$:?^ 
^i-^o z:4xJCi:y. ^^<5fvi/>»3 0 7CO|:^a5JC^^$;n§C u >^ -/^^tt/j'C 

. ^vi/>«3 0 7coMHtcS£t5:-r^<0$:IS&«^:r^*^T^^o 

^VAT. 08 (c) JfZ^^^olZ. TiNK3 0 8±(C. Cu^-KS3 0 9 

iim^-r^. ^icDc u s^- FM3 0 9 td:. '^(D±mizcu:K^y^m^m^'t^^ 



ffiSE#^ 11-3059973 



11—083180 



[0 0 5 0] 

r^^tC. ms id) IZ^^^olC. Cuty-\^ms 0 2(D±m\ZGu::fiy^m 

m^^X. 09 (a) iZmi-^OlZ. #?LffiS:^f -5S i 02 0 6 (3DJ:aSfC 
m^^nt^T i^ms O CuS>-KS3 O 9. :S:tKCu^ ^ydpj^S l O?:, 
CMPffiiCJ; y W^L. Bft£*r^o :itiJCj:U. 3 0 7 0D|^gl5(C(Z)^ 

[0 0 5 1] 

S9 (b) iZ^-r^vlZ^ CMPmiZj:^)mm^titz.Cu:l^y^ms 
lOODigptC, Cu(^^>fbS:|S&ih-r^fc*?)CDS iN]K3 1 1 $:?^^-^eo C u 

Ai\zit^xmit^n^^\^^t=.i^. cMpmiz^^mmmz^ x^^r£\t^m< s 

^V^T. 0 9 (c) tC^^J:e»JC. S i NK 3 1 1 (^_hg|5(C. ^JLffi^^-T-^ 
S iOg M3 1 2^mmt^. :i(D#dFLft?:*'t^S i ffi3 1 2 ti. 5feJC^ 

MKb;t#?Ltt$:^'r^s i K3 0 6 t.mm(D^mxmm^^^o -f-^^fc-^. 
>>y n>«s3 0 1 s: 3 5 Q-ctc^ifb, mMf^mi 0 <D ^ o itzmmmt^ ^ T 

EOS. > Ar. AXf02^ CD#H^4^{C:fe VaT. [^000 j: o (C^^^>ffc^^ 
y^Xv$:fflV^^z:^^C J: y?^^$tl^o r0^fflV^-5RF«:*CDMMSS[^± 1 3 
. 5 6MHz i:4 0 0 KHz-e^y. J^U -It^ti^tl S 0 t b O^WX^^ 
o -^LT. 01 OtCfeV^TT 1 = 5#. T2=10|3>, T3=15#7?fe-5o 
[0 0 5 2] 

rk^lZ. 09 (d) tC^-ri:e)tC. ^JLtt^r^f-SS i ]K3 1 2tcMb. 

«_h(ci:y. mm^i*^s 0 4(D±izmmit. ATI. mmmii(DSi^^i&mnm<D 
mmmmmti^mm^tirc:r.t,iztj^^^ ^^t)-^. 3102^306. j^tfs 1 2 

:^^#7L'eS:^LT^y. ^(D&mmmit2, 0-3. 0^;&y, :ititi#?Ltt5: 
2^3 0 6. S:t)f3 1 2{c*fb. H (tKS) :/^Xv^?iaS:iff fe^s^. ]K<5DW® 
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[0 0 5 3] 

(d) ^^(Dmmaymm 

m^<D (a) ~ (d) . 08CD (a) - (d) . fi:?jr0 9<Z) ( a ) — ( d ) 

mm^^^^m^ ^ fe ^ . 
[0 0 5 4] 

*~f. 0 7 (a) iZ^^^oiZ^ ^'Un>K>E3 0 IJiJCB P SG (boro 

phosphosilicate glass)]K302 SrJgJigL/. -^-ODiJCT 

^V^T> 0 7 (b) iZ^'t.kvlZ. rJV^:^^J^mWiSS 0 S(D±iZS i O2 

K3 0 5 (.rmmmm) ^m^-t^. r<^s i ks o 5id;>^^xvcvDS 

[0 0 5 5] 

/j^^tc, 0 7 (c) iz^^^oiz. siOgiKsos iT^mmm) <D±IZ^ 

^JLft&^i-^ s i O2 K3 0 6 iimm^^o :i(D^^ii^m^^ s i O2 ]ffi3 
0 eit. s/U =i>s>K3 0 1 5:3 5 orjc^^b. ^Mf}mi o<D^oiz^mM 

[0 0 5 6] 

TEOS. H2 . JkXfAr(D^m^^izmtQ^ti^j^.X;^^o 
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01 ItpCDl^MT lii'^T Za^m'VJit. TEOS. Hg , Ar. JfctfO^ CD# 
r(Z)^^CDffi;^Jlil. 0TorrTfe-5o r CD tl-SIK^tCii. c-o 

[0 0 5 7] 

T--;i/A^^f*)tl^o rcO^^C^jBbiJiiO. lTorr-Trfe-5„ Zl (3D J: "5 O g 
(Z)>^^Xv#H«*T*T--;^'^^h, |g3(^*fi6(Z)?^Mc0.fce)JCO2 OD#H^ 

mit^-\r^\znor::.mz\X^ ^MT 2 1 C0MS:+4>fC/jN$ < C-O-H 
[0 0 5 8] 

&s±(D^otji. TEOS, H2 , Ar, ^U^Og (D^m^^Z^n 
^aSSr^-r^ S i O2 M3 0 6;?)'C?^^^4X'5o 

MiSSS[«13. 5 6MH z ^4 0 0 KHZ-efe*;. 3 0 0 

5 OWT'fe^o ^LT. SlltCfeV>TTl = 5#, T2 = 10#. T3 = 15 

[0 0 5 9] 

^k^iz^ mi (d) (c^-rj;e)jc. #?Lffi&^^-5s i IK3 o etcMbr 
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^V^T. as (a) iZ^-r^OlZ^ SiOg^SOS (TSS^ifiii^K) . 
?LS5:^f § S i O2 K3 0 6 J: *J ggJL ^Vi/>«3 0 7 

^m^.'t^. rcD^V^y^itS 0 7li. S i O2 K3 0 5CDTa5JC^^$tlTV> 
ST;1/^-'^7ABB^»3 0 3 a 7?®CTV^-5o 
[0 0 6 0] 

?^^JC, SB (b) \Z^^^o\Z. ^aSSr^-r-^S i O2 1K3 0 6a)_ha5> 
^ttK. ^V^'^^S 0 TtDffiffgP^TaJlC. 7^'U•Y^ ^;i/MODT i NM3 0 8 
m.'t^. 3tlJCj:U. ^T^5?*ve/>jt 3 0 70Drtg|${C?^J^$tl-g)C u ^ 
. ^x^e/>Jt3 0 7a)MHJC&i5:t*-6CD$:l5&<r ^*^T*^-5o 

^V^T, as (c) JCi^-TJc-itC. TiNK3 0 8J:JC. CuS/-KS3 0 9 

[0 0 6 1] 

r^^JC, 0 8 (d) \Z^^Xo\Z. Cui/-KM3 0 9 0D±gP(CCu^^y:^M 
3 10^jf^^b. ^*V^>«3 0 7 (CC u S:a^;^Jit^„ 

^V%T. (a) {C^-r<i:-5JC. ^JL-fS ^^-t-S S i IK 3 0 6 (DJigPJC 

?^^$tLfcT i NM3 OS, C u FS3 0 9. S:^C u>l -;^K3 10?:, 
CMP^tC J: l^^'t'-So rtltc<fcy. ^'V^>^t2 0 ScDp^asjc©^ 

Cvi:^v^mfi^n^:^t.\zr^^. 
[0 0 6 2] 

«k^tc. 09 (b) iz^-t^oiz^ GMvm\z^^mm^tir^ou:^v^m^ 

10(D±mz^ C ua)^>fb?:teih^^7^^(Z)S i NK3 1 1 $:?^^t*^o C u td: 

^V^T, 09 (c) {C^t-J:eitC. S i NK 3 1 1 ODiSfjC. ^TLftSr^i"^ 
S iOg ffi3 1 2^mm^^. r(Z)#?LffiS:;Sf -5 S i ]K3 1 2 Ji, $fefC^ 
^b:it#?Lffi$:*^§ S i O2 K3 0 6 iiH^c^^SST-^^^^tlS. t-Jfe*)-^. 
S/U=r>a«3 0 1 5:3 5 OTCtC>R#L, ?S*3b^0 1 1 <D <fc {C^r^^ft-T -5 T 
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EOS, , Ar, ^no^ <^)#H»*^cfev^T, mm<D ^ ^ iz^smt^ ^ 

. 5 6MHz i:4 0 OKHzT^feU. A t7 - 3 0 0 5 0 W"e$)-5 

o -^-bT, 011^CfeV^TTl=5^3>. T2=10 3fJ. T3 = l 5#-^$)-g.« 
[0 0 6 3] 

r^^tC, 09 (d) \Zm't^Z>\Z^ #?L'tt$:«f -5 5 i K3 1 2{CStfb. 

«r^»B^K*^?^^$tlfer^JC;&^. t-^fc-fe. #?LffiS:«t-e S i M3 0 
6. ^tf 3 1 2<^KttJJc-g-^ti^^Bt®:fc^$ti. m3(D||j6cD]f^Mtcfet'^-5^ 
4^^lit^T:^^V^o ^(Dtci^. ^JLtt 5:^^-5 5 i O2 M3 0 6. ^0^3 1 2(?) 

i±i^«^i^2. 0 — 2. 5^^y. ll3o|life<D?^MJcfei:t-&-^ti^ib^Tjg^c 

ffi<^^o *7t. ^JLI^^^-r-SS i O2 ]K3 0 6. a:tK3 1 2JC^JU. H (tK 

s i O2 K3 0 6. 1 2^i;ta^iffii»M^cit^TWl^^^;b^^v^. 

[0 0 6 4] 

B5(DmM(DmM\z%^mmmmi^<Dm^^mz'D\^x. 01 o, si i. ^ 
mi 2itm^(Dmm<Dmmizm^Bmmmm<Dmmms:<Dmmmx^^. mm 

S:#At-^;^fi?)CD:tfX^AP. 5 1 5 5 1 1 liS/S^X $: ^ oi A 5 1 

5Jt{ci^-*tc4)^ifc$i±^7^^(^):;!fxii[ffi*. 5 1 3liti-^3&^(^^$ti:/^'^ai7N 

mm^. 5 1 4tiS/S:tfxS:^-v>AcD^1vtcpm'r'5;t^(D;?fx#ffiPT*fe-5o 
[0 0 6 5] 

5 0 9li;?fX^AP5 1 0fCo;&;t)'!-5iaif7?^y, ^CD_tgSffl!l^Clii>|(g 
BB1if5 17, 5 18, 5 19. RXf5 2 0 ti^mm^tlX . ^mm^b 1 7^i 
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Ar (T;i/=f>) ^mi^'t^r^i^(D^<DX^$>^). ^MtSBH^ 5 1 8 H g 

m^iS:^ti<mmb 0 9izmA^n^. ^lt. ^s^hs^ib^s 2 0fciiTEos;b^A 

Vy^lZ^^)^ TEOSS:^t^ArXliHe*^@B§5 0 9{C^A^tl-5o ffi^ 5 
0 9 lit:- 5 2 7lcj:yifD|^$tiTfcy. lE^l^csDT E O S V^<^: 
{C?^oTVA^. ^33. 5 0 8lj:TEO S Srifni^t* '5:t«^)0Dt:-^T$>-5o 3€(C, 

C{CliM«I#S5 0 1 J:*;M^«-^5 2 1. 5 2 2, 5 2 3 . ^ttf 5 2 4 ;b^A* 

[0 0 6 6] 

^r^. b 1 eit. 1 s, 5 6MHzTfe-sRFm 

£E$:BJifnt-^:/^Ab(DWM?a«a£^^^ST$>y. 5 3 0 ^i^7al7^««^ 5 1 5 ic 
^LT. 5 2 6. 2 9 liffiM?S^«E£58*^S 5 1 6. RXf 5 3 0 

[0 0 6 7] 

^(DX>( y^yif^m^ 2 6^ 5 2 9 JCli-etl-^^^MW^® 5 0 1 J: UM^ft 
-^525^528 ^*^A:;fj$ti. RFSE&ffflrtit* S^^;^^M»$ti'5o 

|glO^CfeV^T. ©MTl*^e>T2JCfeVNTld:, MfflIW-^5 2 1. 5 2 2. 5 
2 3. 5:tF5 2 4 ICJ: MFC 5 0 2 (A r^^ffl) . MFC503 (Hg^ 

. ^tO^MFCSO 5 (TEOS«*&ffl) -ff^m^. MFC 5 0 4 (Og 
M) t/^m^^o ■^tilZj:^. Ar. > jSttf T E O S -V > AlC#A^ tl-S 
o t;^. W«#5 2 5 i: 5 2 8JCJ: V>^-r ^V^>^#S5 2 6 

h 5 2 9;^)^-€-tl-^tL:^>b. RFMR*^^^ > A b 1 2 iZ^M^ti^ ^ 

^MT 1 *^P>T 2(^^{Cli. Ar. , SlO^ T E O S (D#H^rfilC V^T 
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[0 0 6 8] 

l^EI^c^^v^T. »Mt 2 ;o^e>T a cor^r-ii, M»«-^5 2i. 522. 

5 2 3. ^5:r55 2 4 (Ci: tj. MFCS 0 2 (A r . MFCS 0 3 (Hg 

^^m) . ^tfMFC 5 0 5 (TEOS#fc$&M) tf^m^ V . MFCS 04 (O^ 

#fc$&M) ffm<o t,rc. :iti^mmiz. «ffffli#-^s 2 si:s 2 8jcj:yx>f-/^ 

>^#S5 2 6 5 2 2f)^^n'eti:t'7l.^ ^-V^AS 1 2 td:R Ffiffi;^^Sfin$ 

^{C<fcy, 3 5 0'C^C>K«F^tlTV^-5„ ^ fc, S 1 0 (Cfe (.nT T 1 = 5 T2 
-10#, T3 = 15#-e^-&. 
[0 0 6 9] 

m^m(Dm(Dm^m't. 01 0^M=&-5.^,iiO2 od^*^. RFsscDsriti^^ 

fe|0^CfcV^T. ^MT 1 ;6^?>T 2 tCfeV^Tti. 5 2 1 . 5 2 2. 5 2 

3. ^it?5 24 J:*;. MFC502 (A r#fc;^fl§) . MFC 5 0 3 (Hg 
M) . MFC 5 0 4 (Og mmm) SltKMFC 5 0 5 (TEOS«^&ffl) :6^^T 
gB<o -^tltCj:^. Ar. . O3 . St/T E O S ;^)^^'V >/ttC^A^ tl-So 

^Itlill^^fC. M^«#5 2 5 ^ 5 2 8jCj;yx>f ^>5^>^#©5 2 6 ^ 
5 2 9:«?^-^tl^ti:r>L. RF«jgE*'^^'V>A{cBJifP^tl'5o rtltCcfcU. 
T Itf^^T 2(DmiZlt. Ar. . > 5:tXT E O S OD^H^cptCfe V^T. 

. 3 5 0'Ctc«»^ti 

[0 0 7 0] 

llSf^CfeVAT, ^MT2;b>&T3(D^T'li. fflffllffi-^ 5 2 1 . 5 2 2. 
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^^0^5 2 4{C<}:y, MFCS 0 2 (Ar«|&ffl) , MFC5 0 3 (Hg 

. 5:tJfMFC5 0 5 (TEOs#t^ffl) Og mm 

fl-§-5 2 3{Cj;y. ^MT 1 A^e>T 2 0rao-?-tllCJt^Tit;^-r-S. * fe, R F 

«EEli, 01 0®S^i:M«:»;, ^^-v^AtcPpinStifeSST'feSo citilciU 

, 3 5 Or;{C^#$tlTt>S„ tfc> 01 1 ^C^^^TT 1 = T2=10# 
, T3 = 1 5iB>T'feS„ 
[0 0 7 1] 
[^^«)»*] 

JKt-h, *^^SlC^SMra«fii^lK®?^^:)^«S{CJ:tili, S i -C-O-H'ft-^ifel 
[0 0 7 2] 
S i Og IK?:J^^-rs = 

#-7LffiS:*-f-s s i Og mcoitmmmt. a^® s i Og i^w-eti* 

So 

[0 0 7 3] 

■y'-dtmmmmi:'^mzit^x-mmit'r^^hit)^-sifi&t.fjt&, m 

*ISreici3ttSB (dN-i;*) -g-^O^JLitSr^-rs S i Og ^fcyf#?Lffi 
S:*t--5 S i Og mt. ^«e5fcffi^^e>^^T^^S S i Og ]K^CJt^TitMS^*^^g^^ 
®T', BE«S^®«^^*S:^&t-ii:*^nriBi:^-5o 
[0 0 7 4] 
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[01] *»W0||1® 
[02] *^^®||l® 
[03] 2fi:|6^CD^2® 

a^-rm®0 (^®1) 

[04] :^^m(Df^2(D 

[05] :$imm<nm2(D 
[06] ^9^m(Dm2(D 

[07] *«ra(Z)||3 0: 

»M®?^J*:*^^cov^T^■r»fffi0 (-eol) -pfes, 

[08] ^9^m(Dm3(Dmm(Dmm. Rxfm4.(Dmm<Dmmizm^Mmm 

i»M®?^^:&Stcov>T^-r»rffi0 (■?-®2) -^fes. 

[09] *56^®tg3®SIJg®?^ffi, 25:0^154 ®||J6®?gffi{c-e^SMtS»e 
iSK®?^^*^a^C■^V^T3t•r»tH0 3 ) "e&S. 

[010] *#§R&®l|3®SgJ6®J^®{C^5S|Siiiei^K®?^fig7^^, ^ttJf 
^mm(Dm 5 ©Slig®J^^{C'»S^|i^«cJSit^SlCfet:^S A r 8^4, T E O SSK 
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[012] *5g«9(Z)^5(DSSi6<o?^ffiic-^-54^^«;i?igggcD«^®T*fe 



101. 201. 301 syun 

102. 202. 302 BPSGCborophosphosilicat 
e glass) K> 

103. 203. 303 r;^^— ^ABH^W. 

10 3a T;b^ -':7Aia^M<DOS|S. 

104. 204. 304 nm^i^. 

105. 205. 305 ^f^X^S i 1^ (TS&^i^iK) . 
1 0 6. 2 0 6 B i^^m) ^^(DS i 

1 0 7. 2 0 7 B -g-^OD^TLffi^^-r-S S i ]K> 
108 (TEOS+O3) S i O2 

10 9. 2 12 y^xvs i O2 liK (:^A-mmm) . 

2 0 8. 3 0 5 

2 0 9 mi (Dmmm. 

210.310 Cu^-/ :3r]^. 

2 1 1. 3 0 8 T i N|g (ylU-Y^ . 

2 11a ^^Zy>m±m(DT i Njg (/I U ^ ;bM) . 

3 0 6. 3 1 2 #7LttS:*-r-5 S i Og 
3 0 9 C u i/- KM. 

3 11 s iNM mitm±m) . 
5 0 1 mm^m. 

5 0 2 A r #fci^^M F C (SSSMlf^S) . 
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5 0 3 Hg ^mmuFc mAmm^m) . 
5 0 4 «t«&MMFc im&mm^m . 

5 0 5 TEOS««&MMFC . 

5 0 6 :t)/y^^mm. 

5 0 7 TE O S*^Atie>tlfc^#&. 

5 0 8 T E O S iiMm^ ^t=Lib<D\l - ^ . 

5 0 9 

5 10 iSxmAa. 

5 1 1 ;tf;^StaiA. 

5 12 ^^yA^ 

5 13 i:7X7Nigg^. 

5 14 :»xmii^U. 
5 15 

5 1 6. 5 3 0 mmmmm^^mn. 

517. 518, 51 9, 520 i^^^M^. 

521. 522. 523. 524. 525, 528 

5 2 6. 5 2 9 Ts^ 

5 2 7 ga^^ini^f -^feibCDtl"-^. 
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[01] 
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1 0 7 B^^ro^fLtt^Wr^S i 0 2l 
1 0 8 S i OsK 
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> 0 7 B^W<O^TL14$Wf «s i 02m 
10 3a 



1 0 s 




o o 



1 0 9 i3/<-<^|gi 



(d) 



O O I F 





o 

I o r> 



1 0 7 B^W^^^fltt^Wf i 021 
1 0 5 Tit!tfe»St 
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[03] 



(3) \\\\S\\S\\SSSSSy\S^v^vv^v^vv- 



<b) 



(0 



(d) 




2 0 3 TJVZ-OA^m] 
2 0 2 B PSGia I 

20 1 >o^>mm > 2 04 

2 0 5 TiiMMfeK 



2 0 3 T)V^=.^AWmm 

2 0 6 5^^053 f 0?«| 
^ 2 0 5 TifelMtSi 



o {mm y^x^^m 



000 



2 0 6 B^WCOS i 02( 



3 



ffiStE#¥ 11-3059973 



#^ 11-083180 



[04] 



H (7jciR) zr^x^Oi-m 



(a) 



o o « *; t: o 

o o o 



(b) 



(c) 



2 0 7 B^^O^JLtt^Wr-SS i O2K 

2 0 8 i$rT?i^>m 2 0 7 B^:&©^?L1t 



000 



o O 
o o 



2 05 TifeteSBI 
2 08 iS^^»m 

2 0 9 m 1 o>mmm ( 207 b^wo9^?li4^ 

i O2BI 



2 0 9 ^1 iO^^Sm 

2 0 5 T*»»R 




203 TJUS^'^AEIgya 



4 



miE#¥ 11-3059973 



11—083180 



(a) 



(b) 



(0 



2 10 C uy-y: 

( 2 0 7 B&W©*H.tt« 
\ ( «ll-«S i OaR 



o o o 



2 07 B^(^>^?L14S:W^$ S i O2M 



o o o 



2 1 1 ^m)i'>^;b@ 
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000 



2 11a 
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2 11a 



2 1 2 ij/t- 



2 0 7 B^^(73^?Ltt* 
mt^S i 02^ 



O O o 



^s^ 

2 0 5 Tlfet&liffi 
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[07] 



(c) 



(d) 




303 7/\.B,ZiOA^StSm] 

3 0 2 B PSGfi I 

3 0 1 xUn^Sie > 3 0 4 

3 0 5 TitoWSR --^ 



3 0 3 T^PS^^^AiMS 



3 0 6 ^tt^^tr^SS i 02K 
3 0 5 Tife>fe»ffll 

^S*.^ J 
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o o » *> 



o o o 



3 0 6 ^JLtt^rWr-SS i 0 2«J 
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30 7 ir^-»» 3 06 

, S j OzBI 



(a) 
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(> AO 



3 05 Tf^^mm 
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